As it happens in all aspects of life, when an old stage reaches its end, a new one begins, and nowadays, aerospace community is working towards a new generation of aircraft, which should be more efficient, safer and cheaper than those currently in the sky, in order to meet demands of the society.
In the search of technologies for overcoming those challenges, aerospace community evaluates concepts applied in other fields of engineering to use them as an inspiration for developing its own technologies. One of those fields, source of inspiration, is the field of telecommunications, which during the last two decades has experienced one of the biggest and fastest developments that a technology had ever seen. Due to the undergone evolution, wireless technologies have become polyvalent and flexible, making them to be considered for being implemented in applications considered impossible until now like flight control. Undoubtedly, wireless technologies will be the key enabling factor for the transition of the aeronautical industry in the next generation airplane, the so called Eenabled airplane.
The inherent advantages and risks of wireless technologies for flight control purposes shall be discussed in order to support the profitability and benefits of implementing wireless communications for flight control purposes and to identify necessary research activities.
First, the advantages associated with the introduction of the Fly-by-wireless (FBWSS) concept will be introduced and described. These advantages are divided into three different fields: safety, efficiency and cost. These qualitative studies for cost estimation not only includes design, development and construction cost of aircraft manufacturers but also an estimation of saved maintenance, reparation and overhaul (MRO) cost, as well as withdrawal-from-service-related saving for airlines.
After that, concerns and risks inherent to the use of wireless technologies for safetycritical applications will be introduced and described. Dependability aspects are the most susceptible ones to be used as counter-arguments in the system feasibility discussion phase since they are the decisive factors for discarding the concept presented here. For this reason, the focus will be a discussion of concerns related to dependability, generated by the introduction of FBWSS concept. Dependability concerns originate from two major aspects: On one hand, the degradation of provided service (Quality of service degradation) due to the susceptibility of the system against electromagnetic interferences (EMI). On the other hand, system security issues related with the access and manipulation of transmitted information (Man-in-themiddle) or denial of service (DoS) attacks.
Once the benefits and risks of implementing wireless technologies for flight control purposes have been introduced and described, the core of the paper presents a conceptual wireless FCS architecture, presenting a proposal for the number and location of network nodes of a possible FBWSS solution, together with the result of a requirements engineering process, which after identifying the mandatory functionalities and the desired capabilities that a wireless flight control system should possess, provides an abstract, goal-oriented and generallyapplicable system specification. In such a system, many different engineering disciplines merge and interact with each other in a complex way, making an a priori complete and detailed specification of the system and its characteristics impossible. Thus, this presentation is expected to constitute a discussion material for being used as an igniter and catalyst of research and development activities in the field of wireless flight control system. The requirements presented here are structured in such a way that a migration to other application fields can be made easily. Except for the mentioned applicationdependent requirements, the set of requirements presented can be used in any real-time safety-critical application where wireless technologies shall be implemented.
Finally, open research topics and questions will be identified, pointing out the fields where further research/work is needed in order to make wireless flight control systems feasible and suitable for being implemented in the reality.
There are three main issues, which have to be investigated: 1) Which wireless data transmission technology should be used as the physical layer, 2) The assessment of the need of a backup system and 3) the development of the other communication layers defined by the ISO OSI model. Inside the first of these fields, essential questions like: which wireless transmission technology to use (optics, radio frequency, etc.), which frequency spectrum to use (License free (ISM)/Protected spectrum) or which frequency band to use for transmitting data, etc. must be answered before further research is made, in order to ensure the development of a unique and standardized technology.
The second field tries to assess the necessity of a backup system or whether a full-wireless FCS without any backup is feasible. As a part of this assessment task, possible candidates for accomplishing the backup function should be identified and analyzed.
Finally, the last issue to be investigated is the development of a system that will fulfill the dependability and timing constraints imposed, providing the system all desired capabilities at the same time and making it compatible with existing legacy systems.
